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Abstract:  Abstract: 
 
Objectives: The purpose of this study was to address whether: (1) there is an association between 
menopausal status and the health related quality of life in Australian and Japanese women and (2) the 
relative contributions of menopausal status, modifiable lifestyle risk factors, health and sociodemographic 
factors on health related quality of life.  
 
Design: The Australian and Japanese Midlife Women's Health Study (AJMWHS) is a multi-site, population 
based study conducted in 2001-2002.  Measures were conducted from a survey questionnaire on a sample 
of women from Australia and Japan. Health related quality of life (HRQOL) was assessed with 7 subscales 
from the Short Form-36. 
 
Results: 
The differences seen in physical functioning, general health and vitality are significant.  The results support 
an effect of country of residence on physical functioning and general health. The impact of menopausal 
status on HRQOL was significantly associated with bodily pain; and role-emotional. The country of residence 
did have a modifying effect on the relationship between menopausal status and physical functioning.
Menopausal status was not associated with HRQOL in the area of general health and physical functioning. 
The modifiable lifestyle risk factors contributed more highly to HRQOL in the Australian women than in the 
Japanese women.  If the women had a lowered BMI, undertook physical activity, consumed dietary 
phytoestrogens and used alcohol, their physical functioning appeared better. Differences were seen in the 
contributions to HRQOL in these areas, with a lowered BMI in the Australian women and physical activity in 
the Japanese women being the highest predictors. Somatic and psychological symptoms appear to 
negatively affect both Japanese and Australian women's physical functioning, contributing more than socio 
demographic, menopausal status and behavioural determinants combined to general health and physical 
functioning.
Conclusions:
It is important that within cross-cultural design of studies that consideration is given to incorporating the 
same tool, so that comparison between cultures and patterns of healthy ageing can be identified. The 
research suggests that there appears to be variation across Australian and Japanese midlife women in 
some areas of health related quality of life and some of the factors that contribute to these areas.
Cross Cultural Comparisons of Health Related Quality of Life in Australian and 
Japanese Midlife Women: The Australian and Japanese Midlife Women’s 
Health Study
1Associate Professor Debra J. Anderson PhD
2Professor Toyoko Yoshizawa PhD
1The Queensland University of Technology, Australia
2Tohoku University, Japan
Correspondence:
Associate Professor Debra Anderson PhD
Institute of Health and Biomedical Innovation
The Queensland University of Technology
Victoria Park Rd.,
Kelvin Grove Qld 4059
Australia
Ph:      (+617) 3864 3881
Fax:     (+617) 3864 3814
E-Mail:  dj.anderson@qut.edu.au
* Manuscript (All Manuscript Text Pages, including Title Page, References and Figure Le...
Abstract:
Objectives: The purpose of this study was to address whether: (1) there is an 
association between menopausal status and the health related quality of life in 
Australian and Japanese women and (2) the relative contributions of menopausal 
status, modifiable lifestyle risk factors, health and sociodemographic factors on 
health related quality of life. 
Design: The Australian and Japanese Midlife Women’s Health Study (AJMWHS) is a 
multi-site, population based study conducted in 2001-2002.  Measures were 
conducted from a survey questionnaire on a sample of women from Australia and 
Japan. Health related quality of life (HRQOL) was assessed with 7 subscales from 
the Short Form-36.
Results:
The differences seen in physical functioning, general health and vitality are 
significant.  The results support an effect of country of residence on physical 
functioning and general health. The impact of menopausal status on HRQOL was 
significantly associated with bodily pain; and role-emotional. The country of residence 
did have a modifying effect on the relationship between menopausal status and
physical functioning.
Menopausal status was not associated with HRQOL in the area of general health and 
physical functioning. The modifiable lifestyle risk factors contributed more highly to 
HRQOL in the Australian women than in the Japanese women.  If the women had a 
lowered BMI, undertook physical activity, consumed dietary phytoestrogens and used 
alcohol, their physical functioning appeared better. Differences were seen in the 
contributions to HRQOL in these areas, with a lowered BMI in the Australian women 
and physical activity in the Japanese women being the highest predictors. Somatic 
and psychological symptoms appear to negatively affect both Japanese and 
Australian women’s physical functioning, contributing more than socio demographic, 
menopausal status and behavioural determinants combined to general health and 
physical functioning.
Conclusions:
It is important that within cross-cultural design of studies that consideration is given to 
incorporating the same tool, so that comparison between cultures and patterns of 
healthy ageing can be identified. The research suggests that there appears to be
variation across Australian and Japanese midlife women in some areas of health 
related quality of life and some of the factors that contribute to these areas.
Key Words: menopause, health related quality of life, Japanese, Australian, lifestyle, 
sociodemographic
INTRODUCTION
The reviewed social psychological research demonstrates an ambiguity about the 
ageing experience of women in western countries when compared to women from 
Asian and Eastern European countries1, 2, 3, 4. Women from Japan have been 
considered to be the healthiest in the world and outlive their western counterparts by 
5+ years. These women also manage to delay or avoid osteoporosis, breast cancer 
and heart disease, which are the three most common diseases for postmenopausal 
western women. Significant speculation has been occurring to find the reason for 
this, including that Japanese women’s dietary habits (high in phytoestrogens), 
exercise patterns, lower BMI’s and/or higher intake of vegetables may have some 
influence on the very low incidence of disease in ageing Japanese women5 . The 
breast cancer risk, for example, is as much as six times higher for women living in 
some Western countries than for women living in Asian countries, however when 
women from Asia immigrate to the U.S. and adopt more Western lifestyles, the risk of 
breast cancer raises to that of their western counterparts5. 
Research is not conclusive about the menopausal experience of women in western 
countries when compared to women from Asian countries 6,7.  Japanese women 
specifically have been claimed by many authors to have no menopausal symptoms 
and to have no real word in their language for “hot flushes”.  Whether the experience 
of menopause related symptoms is attributed to biological and cultural factors are still 
debatable 8. The timing of menopause may be affected by biological or dietary 
differences. Asian-born women’s lower reported prevalence of symptoms may be 
explained by a more rapid pre-menopausal transition 9 Recent research by the 
investigators10, however, has recently found that westernization may be having a 
significant effect on older Asian women, with Japanese women reporting higher 
menopausal symptoms than in previous decades. 
The ageing of the population worldwide, is the most significant demographic change 
occurring in this century.  More than 2.3 million Australian women have passed 
through mid-life, and they are joined by a further 80,000 each year 11. Contemporary 
midlife women have prompted health care professionals to investigate the anticipated 
course of the transition from midlife to older age, and options for promoting health to 
achieve the best health outcomes.  Despite women’s increasing search for 
information about healthy ageing 12,13 little is known about the natural history of the 
transition from midlife to older age in women to advise this large cohort of women 
and their health care providers.  More evidence-based knowledge is needed to guide 
health professionals about what changes to expect and what health promoting 
activities may improve health outcomes of midlife and older women.
Little exists, despite women’s increasing search for information about productive 
ageing 12,13, and the significant projected increase in the numbers of older women 
worldwide over the coming decades. There is a need for population health strategies 
to specifically target women to maximise the quality of their life into the future, 
including diet modification 14-19 and undertaking regular exercises 20-27. 
Specific strategies are required for health care professionals to anticipate the course 
of the transition from midlife to older age, and utilise the best options for promoting 
health to achieve the best health outcomes.  Little is known, however, how other 
cultures have achieved significantly lower rates of major national priority disease 
target groups, (including cardiovascular disease, obesity and diabetes) and it is 
important that this information be captured and translated into the design, delivery 
and uptake of health prevention programs for women. 
Previous cross cultural research which has explored the health promoting behaviours 
of older women have tended to focus on women in western countries of a Caucasian 
background or women from other cultures living in western countries.  Few studies to 
date have compared these measures with women from other cultures living in their 
country of origin.  To be able to directly compare the experience of women living in 
their countries of origin, from diverse geographical and cultural locations will bring 
immense value to the knowledge base of the disciplines of ageing and women’s 
health. Cross-sectional studies undertaken within one culture at any one time with 
different tools, also can lead to ambiguity in the interpretation of results. It is 
important therefore, that  included in the cross-cultural design of studies that 
consideration is given to incorporating the same tool, so that comparison between 
cultures and patterns of healthy ageing can be identified. Multi/cross-cultural 
research conducted in this way has the potential to enable health professionals to 
provide women with the best advice to promote their quality of life during the midlife 
and older years. 
This paper addresses the question of whether menopausal status is associated with 
HRQOL in Australian and Japanese women living in their country of origin.  We 
further examine the contributions of menopausal status, sociodemographic, health 
and lifestyle factors in association with HRQOL in midlife women living in Australia 
and Japan.
METHOD
Research Design
The Australian and Japanese Midlife Women’s Health Study (AJMWHS) is a multi-
site, population based study conducted in 2001-2002.  Measures were conducted 
from a survey questionnaire on a sample of women from Australia and Japan. 
Stringent measures were used in the development of the questionnaire to reduce 
cultural bias have been explained in an earlier publication 28.
Data Collection
Established Sample
Initially 3000 women (1500 from each country) were randomly selected from the 
electoral roles in Queensland, Australia and Nagano, Japan. Women who lived in six 
selected postcodes of Queensland, Australia and cross matched selected postcodes 
from Nagano, Japan were chosen to take part in the study. Fifteen hundred women 
in Australia and Japan provided well over the target of 399 to obtain a 0.05 desired 
accuracy level, at the 95% confidence level.  This ensured that the sample proportion 
was within 0.05 of the population proportion.
A total of 1734 women aged between 40 and 60 years responded and were used in 
the analyses. Inclusion criteria included being female, aged over 45 years and able to 
read and understand the language of the country where they live. Women were
considered ineligible to participate in the study if they did not understand the
language that the survey was presented to them in.
Procedure
The data collection included pencil and paper measures conducted from a survey 
questionnaire which explored the variables outlined below for the Australian and
Japanese cohort. 
Instrument /Measurement Strategies
Sociodemographic Data
The sociodemographic questions included marital status, income, educational level, 
employment status and age and were taken from the Queensland Health Status 
Survey, 199429. Marital status was recorded as married/de facto, separated/divorced 
or single; education level was junior high school<10, high school 11-12, and 
college/university>12 years of education. Employment status included full time, part 
time and not in paid employment. The respondents were asked; “Which of the 
following categories does your total gross annual household income from all sources 
fall into.  That is the total income from all members of your household before tax is 
deducted?” The choice of responses included the Australian dollar equivalent of: 
<$10,000, $10,000-$20,000, $20,001-$40,000, $40,001-$60,000, $60,001-$80,000, 
over $80,000. These choices were converted to Japanese yen for the Japanese 
women. 
Quality of Life
The Short Form Health Survey (SF-36)30 was used to measure health related quality of 
life (HRQOL). The SF-36 is a self-reported generic health measurement that contains 
36 questions, which assess physical and mental health functioning. The SF-36 
measures eight dimensions of health, which included physical functioning, role 
limitations – physical, bodily pain, general health, vitality, social functioning, and role 
limitations – emotional and mental health 30.  It has been validated in the United 
States, United Kingdom and in some non-English Speaking countries 30  It was used 
in the 1995 National Health Survey by the Australian Bureau of Statistics to measure 
general health status and it has also been utilised to monitor health outcomes and in 
clinical trials 32.  The reliability and validity of the SF-36 has been evident in previous 
studies 30 and it has been administered internationally in over 260 clinical trials 30.
Menopausal Symptoms
The Greene Climatic Scale31: The Greene Climactic Scale measures the extent that 
an individual is affected by menopausal symptoms, and was developed from several 
studies of climactic symptoms 31, 32, 33. The analysis concluded that psychomotor, 
psychological and vasomotor symptoms were common categorisations of symptoms 
and the scale was developed on this basis 31. Twenty-one symptoms are listed on a 
scale and participants register their experience of the symptoms from ‘not at all’ to 
‘extremely’.  The scale measures psychological aspects, somatic conditions, 
vasomotor symptoms and loss of sexual interest 31. Women were asked to indicate 
the extent to which a set of menopausal symptoms affected them at moment.
Menopausal Status
The questions determining menopausal status ask the women about their monthly 
period/menstruation, and lead to categorising women as pre-menopausal, 
menopausal, post menopausal, hormone users and surgical. Surgical menopause is 
defined from women who have undergone a hysterectomy and/or bilateral 
oophorectomy.  Postmenopausal women are determined from those women who 
have had no menstrual bleeding in the previous twelve months.  Women who were 
defined as late peri menopausal were determined from women who have had a 
menstrual period in the previous twelve months but not in the previous three months.  
Early peri menopausal women are determined from those who have experienced 
irregularity in their periods over the previous twelve months, but have had a 
menstrual period in the previous three months. Pre-menopausal women were 
determined from those women who had reported no irregularity in their periods in the 
previous twelve months and also who had reported menstruating in the previous 
three months.
Modifiable Lifestyle Risk Factors
Lifestyle factors measured and reported in this paper included BMI, alcohol use, 
smoking status, physical activity, and diet (specifically) phytoestrogen intake. These 
lifestyle factors were chosen to be included in the analysis as they have been 
identified as modifiable determinants of healthy ageing35. Phystoestrogen was 
specifically measured in the area of diet due to the increasing speculation 
surrounding the intake of dietary phytoestrogens and Japanese women 36, 37. BMI 
was calculated from self-reported height and weight: weight (kg)/height (m2) and was 
categorised according to the World Health Organisation, 200038, while physical 
activity was recorded as: no, 1-2, or 3 or more times per week.  Women were asked 
if they smoked, with the choices of never, previous or current smoker, and similarly in 
the area of alcohol use, choices included no, occasionally or regularly. In the area of 
dietary phytoestrogens, women were given a list of foods known to be high in 
phytoestrogens and were asked to record how often they had eaten these in the past 
month with a choice of responses including, no, have not taken, daily, weekly or 
monthly.  To ensure that the choices of foods containing phytoestrogens was 
covered for both country groups, discussion groups from both Japan and Australia 
surveyed the lists of food until consensus was reached.  These lists of food choices 
included: soy beans, soy milk, tofu, temph, miso, soy sauce, linseed (whole), linseed 
meal, soy and linseed cereal, soy and linseed bread, soy and linseed crisp bread, 
nattou, aburage, shimidoufu, okara, kinako and yuba.
Data Analysis
Data entry and analysis was undertaken using the Statistical packages for the Social 
Sciences Version 14. The following steps were used in the analytic process:  The two 
cultural groups were compared with respect to the variables and the predictors and 
covariates of interest, using chi-square tests and analyses of variance. Analysis 
occurred for the full sample and for each cultural group separately.  Chi-square tests 
were used with the cultural groups being compared with respect to HRQL. The mean 
SF-36 scores were compared across the women by using an independent-samples t-
test between Japan and Australian women. Univariate analysis was then conducted 
on the SF-36 scores. A two-way between groups analysis of variance was conducted 
to explore the impact of country of residence and menopausal status on health 
related quality of life as measured by the SF-36 Scale.  Subjects were divided into 
four groups (group1: pre-menopausal women, group 2: peri-menopausal women, 
group 3: post-menopausal women and group 4: surgical menopause). The SF-36
scale groups health related quality of life namely, physical functioning, role-physical, 
bodily pain, general health, vitality, role-emotional and mental health were used in the 
analysis. The social functioning scale score was not used in the analysis due to an 
error in recording making this item unusable for analysis. These will each be reported 
separately in the results.
To determine whether the relationship between QOL, menopausal status, modifiable 
lifestyle risk factors, health and sociodemographic factors varied by country, a 
hierarchal regression model was fit within each country. The significance level was 
set at 0.01.  To decide which variables to include in the regression analysis, all 
independent variables were correlated with two SF36 HRQOL dependent variables 
that supported an effect on country of residence separately including: general health, 
and physical functioning.  The variance explained for each block separately (i.e. 
irrespective of the other SF36 variable) has been mentioned for each block.
In the first column of hierarchical regression tables (Tables 3 and 4), the incremental 
R2 and corresponding p values are presented.  This table shows the variables left in 
the final model after all variables have been entered into the analysis according to 
the specific order that contributed significantly to the outcome of each of the SF36 
HRQOL physical functioning and general health dependent variables. The 
coefficients in the second column refer to the relative contribution of the variables in 
the final model.  Significant  coefficients are highlighted.
RESULTS
Sample Characteristics
The AJWHS cohort consisted of 1734 women, including 886 Australian and 848 
Japanese women.  The majority 56.5%, were over 55 years, with more Australian 
(60.9%) than Japanese women (51.9%) being older. Most of the women were 
married/de facto (79.3%) with more Japanese (82.5%) than Australian (76.2%) being
married. A difference in educational levels was identified with 89.20% of the 
Japanese women having more than 10 years of education when compared to 
47.30% of the Australian women. Most of the women were employed (62.90%). In 
income: 6.5% of the Japanese households, and 10% of the Australian households 
earned less than $20,000; the other categories of income included: $20,000-$40,000 
Jap 12.2%, Aus 13.5%; $40,001-$60,000, Jap 8.5%, Aus 9.0%; $60,001-$80,000, 
Jap 7.1%, Aus 7.5%; and over $80,000, Jap 6.9% and Aus 7.5%. Regarding the 
menopausal status of the Australian women; 6.8% were pre-menopausal, 15.1% 
were peri menopausal, and 48.3% postmenopausal and 29.8% have had a surgical 
menopause.  In the Japanese women, 18.2% were pre menopausal, 13.8% peri 
menopausal, 58.3% postmenopausal and 9.7% have had a surgical menopause.
Modifiable Lifestyle Risk Factors
Significant differences were seen in all areas of the modifiable lifestyle risk factors 
including physical activity, dietary phytoestrogen intake, body mass index, smoking 
status and alcohol use (Table 1).  Australian women reported being more physically 
active than Japanese women with 82% having undertaken some form of physical 
activity in the last week as opposed to 63.70% of Japanese women.  Australian 
women were also more likely to drink alcohol (Aus 76%; Jap 51.30%) and to be 
currently smoking (Aus 10.9%, Jap 4.5%). Japanese women were significantly more 
likely to consume dietary phytoestrogens (Aus 39.2%, Jap 98.3%) and have BMI‘s in 
the normal range (Aus 23.7%, Jap 78%).
Menopausal Symptoms
The individual menopausal symptom scores and the Greene Climacteric Scale 
scores for Australian and Japanese women have been recorded previously in tables 
in a publication28.  In all factors except for the vasomotor factor (Australian 1.18±1.52, 
Japanese 0.95±1.23; p<0.001), and the psychological factor, including the 
depression component (Australian 3.10±2.65, Japanese 3.40±2.56; p=0.02) the 
mean differences for the factor scores were not significant: somatic (Australian 
3.47±3.02, Japanese 3.56±3.18; p=0.58), psychological (Australian 6.66±5.07, 
Japanese 7.04±5.07; p=0.13), and sexual scores (Australian 1.18±1.03, Japanese 
1.24±0.99; p=0.24).
Health related quality of life (HRQL) among menopausal status in Australian and 
Japanese women
An independent-samples t test was conducted to compare the SF-36 scale scores for 
Australian and Japanese women.  Table 2 presents these results which identified 
significant differences in physical functioning (Australian 81.62±18.26, Japanese 
87.05±12.53; p<0.00), general health (Australian 51.85±11.48, Japanese 
49.17±8.10; p<0.00), and vitality (Australian 53.23±10.22, Japanese 51.89±11.49; 
p<0.01). In all other scores, the mean differences between the SF-36 scores were 
not significant: role-physical (Australian 80.41±32.89, Japanese 83.07±29.09; 
p=0.07), bodily pain (Australian 75.45±24.93, Japanese 74.89±23.56; p = 0.63), role-
emotional (Australian 83.48±30.34, Japanese 84.23±30.07; p = 0.60) and mental 
health (Australian 63.49±8.39, Japanese 62.95±10.18; p = 0.22).
Impact of menopausal status on Health related quality of Life
Two –way between groups analysis of variance were conducted to explore the 
impact of menopausal status on health related quality of life as measured by the SF-
36, including physical functioning, role- physical, bodily pain, general health, vitality, 
role-emotional and mental health. Subjects were divided into four groups according 
to their menopausal status (pre-menopausal, peri-menopausal, post-menopausal and 
surgical menopause). The significant level for evaluating the results of the two-way 
ANOVAs was set at 0.05.
Physical Functioning
In the area of Physical Functioning there was a statistically significant effect for 
country (F=38.01, p = 0.00), but not for menopausal status (F = 2.12, p= 0.09) 
(Figure 1). Post-hoc comparisons using the Tukey HSD test indicated that the mean 
score for the pre menopausal group (mean = 88.00, SD = 11.27), was significantly 
different from the post menopausal group (mean = 84.19, SD = 15.45) and the 
surgical group (mean = 82.16, SD = 19.98). The peri menopausal group did not differ 
significantly from either of the groups (mean = 84.24, SD = 14.94). The main effect 
for menopausal status (F=2.21, p=0.09) and the interaction effect (F=4.18, p = 0.00) 
reached statistical significance.
Role-Physical
There were no statistically significant effects for country of residence (F=0.51, 
p=0.47) and menopausal status (F=1.72, p=0.15) (Figure 2). The main effect for 
menopausal status (F=1.72, p = 0.15) and the interaction effect (F=0.16, p=0.92) did 
not reach statistical significance.
General Health
There was a statistically significant main effect for country of residence (F=15.21, 
p=0.00), but not for menopausal status (F=1.10, p=0.34) (see Figure 3). Post hoc 
comparisons indicated that the pre menopausal group (mean= 49.08, SD=8.46) was 
significantly different from the surgical group (mean = 51.88, SD=10.91) and did not 
differ from the peri menopausal group (mean =50.90, SD=9.73) and the post 
menopausal group (mean=50.32, SD=10.25). The main effect for menopausal status 
(F=1.10, p=0.34) and the interaction effect (F=0.06, p=0.97) did not reach statistical 
significance.
Bodily Pain
There was a statistically significant effect for menopausal status (F=2.92, p=0.03) but 
not for country of residence (F=0.01, p=0.89) in the area of bodily pain (see Figure 
4). Post hoc comparisons indicated that the surgical group (mean = 71.37, 
SD=27.38) was significantly different from the pre menopausal group (mean = 77.62, 
SD=22.11) and the post menopausal group (mean=76.41, SD=23.63). There was no 
significant difference between the surgical group and the peri menopausal group 
(mean=73.66, SD=23.48). The main effect of menopausal status (F=2.92, p=0.03) 
and the interaction effect (F=1.98, p=0.11) was not statistically different.
Vitality
There was no statistically significant main effect for menopausal status (F=1.13, 
p=0.33) and country of residence (F=2.17, p=0.14) and vitality (Figure 5). The main 
effect for menopausal status (F=1.13, p=0.33) and the interaction effect (F=0.84, 
p=0.46) was not statistically significant.
Role-Emotional
There was a statistically significant main effect for menopausal status (F=2.57, 
p=0.05), but not for country of residence (F=0.00, p=0.94) on role-emotional (Figure 
6). Post hoc comparisons indicated that the pre menopausal group (mean=88.62, 
SD=23.93) was significantly different from the surgical group (mean=81.76, 
SD=33.19) and did not differ from either of the other groups.  The main effect for 
menopausal status (F=2.57, p=0.05) and the interaction effect (F=0.71, p=0.54) did 
not reach statistical significance.
Mental Health
There was no statistically significant main effect for menopausal status (F=0.56, 
p=0.63) and country of residence (F=0.13, p=0.71) in the area of mental health 
(Figure 7). The main effect for menopausal status (F=0.56, p=0.63) and the 
interaction effect (F=0.47, p=0.70) was not statistically different.
The relationship between menopausal status, modifiable lifestyle risk factors, health 
and sociodemographic factors on health related quality of life
To explore the contribution of menopausal status, modifiable lifestyle risk factors, 
health and sociodemographic factors on HRQOL, the following variables were 
grouped into areas and included: group (A) Lifestyle variables including: dietary 
phtoestrogens, BMI, smoking status, alcohol use and physical activity; (B)  
menopausal status, and socioeconomic variables, including : education, income, 
marital status, age and employment status and (C) Health: menopausal symptoms 
including: vasomotor, psychological, anxiety, depression, somatic and sexual. The 
HRQOL areas which had a significant main effect with country of residence, namely, 
general health and physical functioning were used in the analysis.
Menopausal Status
There were no significant variables for menopausal status in the Australian and 
Japanese women in all three areas of general health, mental health and physical 
functioning.
Behavioural Determinants
From the analysis it appears that several behavioural determinants have a 
contribution to the physical functioning of Australian and Japanese women (Table 3).  
In the area of physical functioning, in decreasing order of importance these variables 
in the Japanese women include physical activity, body mass index (negative: higher 
body mass index had a negative correlation) and alcohol use, and in the Australian 
women in decreasing importance, body mass index (negative), physical activity and
alcohol use and dietary phytoestrogen use being of equal importance. 
In the area of general health, (Table 4) there were no variables associated for the 
Japanese women, however for the Australian women body mass index was 
negatively associated.
Sociodemographic 
In the area of physical functioning, (Table 3) in decreasing order of importance these 
variables in the Japanese women include employment status and age (both 
negatively correlated).  In the Australian sample employment status (negative 
correlation) was the only variable that reached significance. In the area of general 
health, (Table 4) no variables were significant in the Japanese women and Australian 
sample.
Menopausal Symptoms
In the area of physical functioning, somatic symptoms were negatively correlated in 
the Japanese women. Somatic symptoms and depression were also both negatively 
associated with physical functioning in the Australian women. In the area of general 
health, anxiety was negatively associated in the Japanese women, while somatic 
symptoms (negative) and depression (negative) were significant in the Australian 
women.
DISCUSSION
This study sought to determine the association between menopausal status and the 
health related quality of life in Australian and Japanese women and the relative 
contributions of menopausal status, modifiable lifestyle risk factors, health and 
sociodemographic factors on health related quality of life. 
The differences seen in modifiable lifestyle risk factors for physical activity, dietary 
phytoestrogens, BMI, smoking status and alcohol use were significant.  More 
Australian women reported being physically active, were currently smoking and were 
currently consuming alcohol than Japanese women. More Japanese women were 
consuming dietary phytoestrogens (98.3%), and were more likely to fall in the normal 
BMI range (78%).
This is not supported by the Study of Women across the Nation (SWAN), which 
found no significant ethnic differences in physical activity between the groups.  The 
SWAN study did differ from our study in that the ethnic groups were living in the 
United States of America (USA), while the women in our study were living in their 
country of origin (i.e. Japanese women in Japan).  Also it was acknowledged by the 
researchers of SWAN that their result may be due to the type of questioning used 
which compared an individual’s relative physical activity to that of other women their 
age 39.
The modifiable lifestyle risk factors contributed more highly to HRQOL in the 
Australian women than in the Japanese women, contributing 10% (Aus) vs. 4% (Jap) 
to Physical functioning, 4% (Aus) vs. 1% (Jap) in general health.  If the women had a 
lowered BMI, undertook physical activity, consumed dietary phytoestrogens (Aus 
only) and used alcohol, their physical functioning appeared better.  BMI in the 
Australian women also appeared to be associated with better general health.  
The differences seen in physical functioning, general health and vitality are 
significant.  The results of the univariate analysis of this study do not support an 
effect of country of residence on role-physical, bodily pain, vitality, role-emotional and 
mental health.  Country of residence does however have a significant effect of 
physical functioning and general health.
The univariate analysis exploring the impact of menopausal status on HRQOL was 
significantly associated with bodily pain (the pre-menopausal group having higher 
bodily pain than the post menopausal group in the Japanese women) and role-
emotional (the pre-menopausal group having higher scores than the surgical group).
This finding of the significance of ethnicity on bodily pain is supported by the SWAN 
study40 which found that ethnicity remained significant for bodily pain, even in 
adjusted analysis. Avis, et al, 2003, who studied a cohort of 3302 black, Chinese, 
Hispanic, Japanese and white middle aged women living in the USA also found that 
ethnicity was not significant in the adjusted scale for vitality, role-emotional and role-
physical, which supports the findings of our study and confirms that it appears that 
ethnicity does not explain differences in these areas.
The country of residence did have a modifying effect on the relationship between 
menopausal status, and physical functioning and general health. This is an 
interesting finding and unfortunately these two subscales (physical functioning and 
general health) were not reported as part of the 5 sub scales of the SF-36 in the 
SWAN study40. 
Most of the variables used in the study had a moderately strong bivariate relationship 
with HRQOL in Australian and Japanese women.  After all variables were entered 
into the regression, only a small number of variables were left in the final model that 
maintained a direct relationship with the HRQOL areas of general health and physical 
functioning.  
Menopausal status was not associated with any of the HRQOL measures entered 
into the regression model. Somatic and psychological symptoms appear to negatively 
affect both Japanese and Australian women’s physical functioning, contributing 20% 
and 21% of the variance in HRQOL physical functioning, and 7% in general health.  
These menopausal symptoms contributed more than socio demographic, 
menopausal status and behavioural determinants in all the areas of HRQOL 
measured.  The symptoms which were significant included the psychological 
symptoms of anxiety and depression and the somatic symptoms in both Australian 
and Japanese women.
Melby, et al., 200536, also suggests that significant differences exist in symptom 
reporting across the ethnic groups. Our study also supports the findings of Avis et al, 
200141, who found that after controlling for age, education, general health and 
economic stressors, Caucasian women reported significantly more symptoms in all, 
notable psychosomatic symptoms than did other groups and argues that variation in 
subjective symptom reporting among ethnic groups cannot be explained in purely 
methodological terms. 
Sociodemographics accounted for no variance in general health in the Japanese 
women and 4% in physical functioning, which included employment status and age.  
In the Australian women sociodemographics accounted for only 1% of the variance in 
general health and 4% in the area of physical functioning.  Employment status was 
negatively associated with physical functioning in both countries.  
CONCLUSIONS
In conclusion, there were significant differences seen in physical functioning, general 
health and vitality in Australian and Japanese midlife women in the unadjusted 
analyses. In the adjusted analyses, an effect of country of residence was seen in the 
areas of physical functioning and general health. The impact of menopausal status
on HRQOL was significantly associated with bodily pain; and role-emotional. 
The country of residence did have a modifying effect on the relationship between 
menopausal status and physical functioning. Japanese women appear to have higher 
physical functioning across all stages of menopause. Menopausal status however, 
was not associated with HRQOL in the areas of general health and physical 
functioning in both the Australian and Japanese women. Somatic and psychological 
symptoms do appear to negatively affect both Japanese and Australian women’s 
physical functioning, contributing more than socio demographic, menopausal status 
and behavioural determinants combined, to general health and physical functioning.
It appears that health behaviours contributed more highly to HRQOL in the Australian 
women than in the Japanese women. Higher BMI’s had the highest contribution for
negatively affecting the HRQOL in Australian women.  This is important considering 
that only 27% of Australian women fell into the normal BMI range with over 75% 
falling into the pre obese or obese categories.  In the Japanese women physical 
activity contributed most to their HRQOL, closely followed by BMI.  Our study showed 
that Japanese women were less physically active than Australian women and it may 
be important for Japanese women to consider increasing their physical activity as it 
appears to enhance their HRQOL. 
  
The research suggests that there is a variation across Australian and Japanese 
midlife women in some areas of health related quality of life and some of the factors 
that contribute to these areas.
There is a significant projected increase in the numbers of older women worldwide 
over the coming decades, and the ageing of the population is the most important 
demographic change occurring in this century.  To be able to directly compare the 
experience of women as they age living in their countries of origin, from diverse 
geographical and cultural locations will bring immense value to the knowledge base 
of the disciplines of ageing and women’s health. It is important that within cross-
cultural design of studies that consideration is given therefore, to incorporating the 
same tool, so that comparison between cultures and patterns of healthy ageing can 
be identified. 
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Table 1: Description of Modifiable Lifestyle Risk Factors
Modifiable Lifestyle Risk Factors Whole Sample Australia Japan Chi-square
Physical Activity ( N=1608)
No
1-2 times per week
3 or more times per week
437 (27.2%)
525 (32.6%)
646 (40.2%)
145 (18.1%)
239 (29.8%)
419 (52.2%)
292 (36.3%)
286 (35.5%)
227 (28.2%)
P=0.00
Dietary Phytoestrogens (N=1743)
No 
Yes
553 (31.9%)
1181 (68.1%)
539 (60.8%)
347 (39.2%)
14 (1.7%)
834 (98.3%)
P=0.00
Body Mass Index (N=1731)
Underweight
Normal range
Pre obese
Obese
 63 (3.6%)
870 (50.3%)
692 (40.0%)
106 (6.1%)
6 (0.7%)
210 (23.7%)
564 (63.7%)
105 (11.9%)
57 (6.7%)
660 (78.0%)
128 (15.1%)
1 (0.1%)
P=0.00
Current Smoker (N=1705)
Never
Previous
Current
1258 (73.8%)
276 (16.2%)
171 (10%)
533 (61.1%)
244 (28.0%)
95 (10.9%)
725 (87.0%)
32 (1.9%)
76 (4.5%)
P=0.00
Alcohol Use (N=1710)
No
Occasionally
Regularly
633 (37.0%)
816 (47.7%)
261 (15.3%)
226 (25.8%)
497 (58.6%)
152 (17.4%)
407 (48.7%)
319 (38.2%)
109 (13.1%)
P=0.00
Table 2: Mean score of Health Related quality of Life Scores among Menopausal Status for 
Australian and Japanese women
Mean SF 36 Score Total Australia
(mean ± SD)
Japan
(mean ± SD)
T test P value
Physical Functioning 
(Total):
Pre
Peri
Post
Surgical
84.25±16.04
88.00±11.27
84.24±14.97
84.19±15.45
82.16±19.98
81.65±18.27
85.91±13.38
80.98±16.66
82.48±16.73
79.67±21.88
87.06±12.64
88.85±10.22
88.08±11.57
85.71±14.04
90.37±7.15
7.24 0.00
Role-Physical (Total)
Pre
Peri
Post
Surgical
81.84±31.11
85.09±28.55
81.76±31.43
82.70±29.67
77.64±35.51
80.62±32.78
82.91±30.35
82.19±32.03
81.91±31.08
77.20±36.12
83.15±29.17
85.97±27.85
81.25±30.84
83.40±28.36
79.11±33.59
1.78 0.07
Bodily Pain (Total)
Pre
Peri
Post
Surgical
75.15±24.31
77.62±22.11
73.66±23.48
76.41±23.63
71.37±27.38
75.50±24.87
76.75±24.58
73.78±23.81
78.81±22.55
70.72±28.12
74.76±23.70
77.98±21.11
73.52±23.19
74.26±24.38
73.53±24.83
-0.48 0.63
General Health (Total)
Pre
Peri
Post
Surgical
50.56±10.13
49.08±8.46
50.90±9.73
50.32±10.25
51.88±10.13
51.86±11.50
50.58±9.65
52.23±11.19
51.58±11.74
52.41±11.68
49.17±8.20
48.47±7.88
49.33±7.42
49.10±8.56
50.12±7.63
-5.63 0.00
Vitality (Total)
Pre
Peri
Post
Surgical
52.63±10.87
51.89±10.73
52.80±11.52
52.90±10.84
52.23±10.58
53.29±10.23
51.50±9.31
53.14±11.61
54.01±10.04
52.62±9.96
51.91±11.49
52.06±11.29
52.41±11.46
51.91±11.43
50.94±12.40
-2.56 0.01
Role-Emotional (Total)
Pre
Peri
Post
Surgical
84.00±30.18
88.62±23.93
82.10±30.74
84.30±30.04
81.76±33.19
83.67±30.21
91.11±20.23
80.05±32.13
84.87±29.33
81.86±32.20
84.35±30.16
87.61±25.28
84.52±28.97
83.79±30.69
81.43±36.49
0.51 0.60
Mental Health (Total)
Pre
Peri
Post
Surgical
63.26±9.33
63.09±8.15
63.86±8.93
63.17±9.87
63.17±8.82
63.45±8.41
62.80±7.87
63.63±8.06
63.49±8.81
63.44±8.06
63.06±10.23
63.21±8.28
64.14±9.88
62.89±10.73
62.27±10.97
-1.21 0.22
Table 3: Predicting Physical Functioning 
Independent Variables Japanese Australian
R2, p
value  r
R2, p
value     r
(A) Behavioural 
Determinants
4%, 
p=0.00
10%, 
p=0.00
Dietary Phytoestrogens  0.07 0.09** 0.13**
Body Mass Index 
-0.14** -0.13** -0.23** -0.24*
Current Smoker
-0.05 -0.06**
Alcohol Use 
0.07** 0.07** 0.09** 0.12**
Physical Activity 0.15** 0.13** 0.13** 0.16**
(B) Sociodemographic
4%, 
p=0.00
4%, 
p=0.00
Age -0.09** -0.13** 0.01*
Education 0.07** 0.07
Income 0.09** 0.09*
Marital Status 0.00 -0.03
Employment Status -0.13** -0.16** -0.17** -0.19**
Menopausal Status -0.04 -0.06*
(C) Menopausal 
Symptoms
20%, 
p=0.00
21%, 
p=0.00
Vasomotor -0.23** -0.12**
Psychological -0.39** -0.38**
Anxiety -0.38* -0.34**
Depression -0.34** -3.73** -0.38**
Somatic -0.45** -0.45** -6.84** -0.42**
Sexual 0.06* -0.19**
Table 4: Predicting General Health
Independent Variables Japanese Australian
R2, p
value  r
R2, p
value     r
(A) Behavioural 
Determinants
1%, 
p=0.00
4%, 
p=0.00
Dietary Phytoestrogens 0.08** 0.04*
Body Mass Index 
-0.02 -0.15** -0.15**
Current Smoker
0.03 -0.09**
Alcohol Use 
-0.06* -0.02
Physical Activity 0.10** 0.09**
(B) Sociodemographic
0%, 
p=0.3
1%, 
p=0.23
Age 0.00 -0.01
Education 0.01 -0.06*
Income -0.02 -0.02
Marital Status 0.03 -0.01
Employment Status -0.06* -0.08**
Menopausal Status 0.04  0.02
(C) Menopausal 
Symptoms
7%, 
p=0.00
7%, 
p=0.00
Vasomotor -0.16** -0.09**
Psychological -0.26** -0.24**
Anxiety -0.15** -0.25** -0.21**
Depression -0.22** -0.13** -0.24**
Somatic -0.22** -0.16** -0.25**
Sexual -0.07 -0.09**
*p  .05 **p0.00
FIGURES
Figure 1 Impact of menopausal status and country of residence on physical 
functioning
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Figure 2: Impact of menopausal status and country of residence on Role-Physical
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Figure 3: Impact of menopausal status and country of residence on general 
health
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Figure 4: Impact of menopausal status and country of residence on bodily 
pain
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Figure 5: Impact of menopausal status and country of residence on Vitality
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Figure 6: Impact of menopausal status and country of residence on Role-Emotional
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Figure 7: Impact of menopausal status and country of residence on mental health
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